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(57)Abstract 

PURPOSE: To provide the image pickup device for preventing color 
reproducibility from getting adverse by the delay time of signals with 
simple and low-priced configuration by returning the first and second 
sample/hold(S/H) pulses of color demodulating pulses to normal 
timing. 

CONSTITUTION: Between a timing generator 5 and a color 
demodulation circuit 12, a switch 14 is disposed as a timing adjusting 
means for exchanging color demodulating pulses SHP-a and SHP-b 
generated at the timing generator 5 and outputting them to the color 
demodulation circuit 12. On the other hand, a scope length 
discrimination circuit 15 is disposed inside a camera control unit 1, and 
this output is inputted to the select terminal of the switch 14. 
Therefore, relative position relation between the color demodulating 
pulses passed through the switch 14 and the output of a T circuit 9 is 
always made normal corresponding to an endoscope with various 
scope lengths, normal color demodulation is always epabled at the 
color demodulation circuit 12, and color reproducibility can be 
prevented from getting adverse with simple and low- priced 
configuration. 
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[OBJECT] 

The image-pick-up device which can prevent 
aggravation of the color reproduction property 
generated by the lag time of the signal resulting 
from the difference of the length of a cable etc. 
with easy and cheap structure is provided. 



[SUMMARY OF THE INVENTION] 

In the image-pick-up device equipped with 
CCD4 which receives an optical image and 
converts optical information into an electrical 
signal, and the camera control unit 1 which 
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processes the output signal generated from this 
CCD4 while actuating this CD4, and outputs an 
image signal, 

The above-mentioned camera control unit 1 , 
the image-pick-up device equipped with a color 
demodulation circuit 12, and the timing 
generator 5 which generates the first sample- 
and-hold pulse and the 2nd sample-and-hold 
pulse for perform color demodulation in this 
color demodulation circuit 12 and the switch 14 
which be timing adjustment means replace the 
above-mentioned first sample-and-hold pulse 
and the above-mentioned 2nd sample-and-hold 
pulse with instructions of a scope length 
distinction circuit 15, return to normal timing, 
and send out to an above-mentioned color 
demodulation circuit 12. 




3 Driving-pulse generator 
V resetting 
H resetting 
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5 Timing generator 

7 CSD circuit 

8 Automatic tracking pulse generator 

9 (gamma) circuit 

11 Encoder Irradiation -> Output 

1 2 Color demodulation circuit 

13 Synchronization circuit 

15 Scope length distinction circuit 
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[CLAIM 1] 

Image pickup means which receives an optical 
image and converts optical information into an 
electrical signal, and image-processing means 
to process the output signal generated from this 
image pickup means while actuating this image 
pickup means, and to output an image signal, in 
the image-pick-up device equipped with these 
means, 

Above-mentioned image-processing means, 
color demodulation means, timing generating 
means to generate the first sample-and-hold 
pulse and the 2nd sample-and-hold pulse for 
performing color demodulation with this color 
demodulation means, and timing adjustment 
means to return the above-mentioned first 
sample-and-hold pulse and the above- 
mentioned 2nd sample-and-hold pulse to 
normal timing, and to send out to above- 
mentioned color demodulation means 
comprised. 

An image-pick-up device characterized by the 
above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the image-pick-up 
device which photographs a photographed 
object by image pickup means, and generates 
an image signal. 

Specifically, it is related with the image-pick-up 
device which corrects the delay-time error of 
photographic signals, such as a cable. 

[0002] 
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[PRIOR ART] 

Various image-pick-up devices which 
photograph a photographed object by image 
pickup means, such as a solid-state image- 
pick-up element, and generate an image signal 
conventionally are proposed. 

As an example of such thing, in the image- 
pick-up device of the so-called separated type 
with which the camera head part as image 
pickup means and the camera control unit as 
image-processing means were separated, for 
example If the length of the camera cable which 
transmits the photographic signal from a 
camera head part is changed, an error will arise 
in the propagation delay time of a photographic 
signal. Therefore, the circuit had to be adjusted 
each time so that this propagation-delay-time 
error might be corrected. 

For this reason, the use of an image-pick-up 
device not only becomes a complication. 

There was a fault that a propagation-delay- 
time error could not be adjusted accurately. 

Especially, like the high definition television, 
when signal processings, such as an optical 
black clamp, had to be performed in high 
accuracy with respect to a video signal, it was 
the big problem. 
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[0003] 
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In order to dissolve such fault, in unexamined- 
Japanese-patent-No. 62- 82782 gazette, the 
third cable which transmits a control signal out 
of the cable which transmits the driving signal of 
CCD, and the cable which transmits read video 
signal from CCD is added. 
The driving pulse used for reading CCD from a 
camera part to a video processor part through 
this third cable is transmitted. 

The video-camera device which was made to 
sample the video signal read from CCD using 
this driving pulse is disclosed. 



[0004] 

Furthermore, in unexamined-Japanese-patent- 
No. 61- 187470 gazette, the reset pulse 
contained in CCD output signal supplied to a 
video processor part is extracted from a camera 
part. 

The sampling pulse which said the phase of this 
reset pulse is produced by phase * locked * 
oscillator. 

The sample-and-hold of the CCD output signal 
is carried out by this sampling pulse. 

The video-camera device which took out the 
video signal is disclosed. 



[0005] 

However, in the video-camera device 
mentioned in the unexamined-Japanese- 
patent-No. 62- 82782 above-mentioned 
gazette, In order to detect cable length, the 
cable for a control other than the cable which 
transmits the driving signal for actuating CCD, 
and the cable which transmits the video signal 
read from CCD to a video processor part needs 
to be added and arranged. 
There is a trouble that constitution becomes 
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a cable by addition. 
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[0006] 

In the video-camera device mentioned in the 
unexamined-Japanese-patent-No. 61- 187470 
above-mentioned gazette, Since a sampling 
pulse is generated by the reset signal 
containing the video-signal period spent from 
CCD, It is difficult to receive the influence on the 
reset signal by the amplitude of a video signal, 
and to make a stable and exact sampling pulse. 

Moreover, when delay of 1 or more pixels is 
generated in an image signal, it tracks about the 
sampling pulse for each pixel. 

However, it is difficult to generate correctly 
the sampling pulse in each 2 or more pixels like 
color demodulation of the single plate color-chip 
camera which has a mosaic-like color filter. 



[0 0 0 8] 



[0007] 

Furthermore, this applicant in Unexamined- 
Japanese-Patent 1- 132280 gazette, 

The video-camera device which extracts the 
reset signal of only the no-effect imaging area of 
a video signal, and reproduces a sampling 
pulse was disclosed. 

However, in this case, the countermeasure 
with respect to the delay of 1 or more pixels by 
the cable is not given. 



[0008] 

The example of the endoscope device which 
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has such an image-pick-up device is 
demonstrated with reference to Figure 8. 
This endoscope device consists of a camera 
control unit 1 and an endoscope 2. 

These are connected through the not shown 
connector. 

Hereafter, the structure inside the camera 
control unit 1 which is image-processing means, 
and its operation are demonstrated. 



[0009] 

While the driving-pulse generator 3 generates 
the pulse for actuating CCD4 currently provided 
internally to the tip of the , above-mentioned 
endoscope 2, it has sent out the vertical reset 
pulse (it abbreviates as V reset pulse hereafter), 
and the horizontal reset pulse (it abbreviates as 
H reset pulse hereafter) to the timing generator 
5. 



[0010] 

If the output of CCD4 actuated by the above- 
mentioned driving pulse is input into the camera 
control unit 1, it will be first amplified with the 
buffer amplifier 6, and will be supplied to the 
CDS circuit 7 and the automatic tracking pulse 
generator 8. 

In this automatic tracking pulse generator 8, 
the continuous clock locked in the phase of the 
reset signal superimposed on the no-effect 
imaging region of CCD output is generated, as 
described in the Unexamined-Japanese-Patent 
1- 132280 above-mentioned gazette like in 
detail. 

And, this generated clock is transmitted to the 
above-mentioned timing generator 5. 

In this timing generator 5, CDS timing pulse, 
the first sample-and-hold pulse (it abbreviates 
as SHP1 hereafter) which is a color 
demodulation pulse and a 2nd sample-and-hold 
pulse (it abbreviates as SHP2 hereafter), and a 
necessary various pulse are further generated 
by latter process. 
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[0011] 

CDS timing pulse sent from the above- 
mentioned timing generator 5 performs 
correlation double sampling, the resetting part 
of CCD output is removed, and it sends out to a 
(gamma) circuit 9 in the above-mentioned 
CDS circuit 7. 

After this sent signal (gamma) corrects in a 
(gamma) circuit 9, it is input into an encoder 11 
through the low-pass filter (it abbreviates as 
LPF in the figure) 10. 
It outputs as a composite signal. 



[0012] 

On the other hand, the color demodulation of 
the signal output from the above-mentioned 
(gamma) circuit 9 is carried out by color 
demodulation pulse SHP1, SHP2 sent from the 
above-mentioned timing generator 5 in the color 
demodulation circuit 12. 

It outputs as a signal in the order of a color- 
difference line. 

The synchronization of this signal is carried out 
and it is output as color difference-signal R-Y 
and B-Y in the synchronization circuit 13. 

It inputs into an encoder 11 and a sub- carrier 
signal modulates irregular. 

[0013] 

Here, operation in the above-mentioned color 
demodulation circuit 12 is demonstrated with 
reference to Figure 2 and a Figure 4. 

Figure 2 showed an example of the color-filter 
array of a system CCD4 in the order of the 
color-difference line. 

Like illustration, the color-filter array of a 
system CCD4 makes 4*2 pixel one unit, and is 
constituted by the order of a color-difference 
line. 
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It adds to order called S1, and S2 and S3 of a 
figure and reads in an even-number field. 

On the other hand, it adds to order called S1\ 
S2\ and S3' and reads in an odd-number field. 



[0014] 

The Figure 4 carried out the component display 
of the CCD output of the line read in the even- 
number field 1 of Figure 2. 

The sample-and-hold of this CCD output was 
carried out by 2 kinds of sample-and-hold pulse 
SHP1, SHP2, and the circuit which carries out 
color demodulation showed it in Figure 3. 

As shown in a figure, the signal (gamma) 
corrected by the (gamma) circuit 9 is each 
output to the two sample-and-hold circuits 21 
and 22 in the color demodulation circuit 12 (it 
abbreviates as S/H in the figure). 

And, these sample-and-hold circuits 21 and 
22 each carry out the sample-and-hold of the 
input signal by 2 kinds of sample-and-hold 
pulse SHP1, SHP2. 



[0015] 

Concrete operation of the color demodulation 
circuit 12 shown in this figure 3 is considered. 
For example, when, the color demodulation 
pulses SHP1 and SHP2 become the phase 
relationship which is shown in (a) and (b) of a 
Figure 4, If referred to as Mg=R+B, Cy=B+G, 
and Ye=R+G, it is Mg+Ye=2R+B+G 
G+Cy=B+2G, 

(therefore) (Mg+Ye)-(G+Cy) =2R-G 

(APPROXIMATELY-EQUAL) R-Y The signal 
of R-Y is obtained. 

With the following line output, B-Y is obtained 
like this. 



02/08/19 



10/34 



(C) DERWENT 



JP6-269404-A 



'bo 

[0 0 161 

4 (a), (b) ^1-«t5^li 
«^/£5*\fe-5VSlg|4 (c), 
(d) K:^-r,fc5&l?lflU-ft5 

(c), (d) m^1-J:?ftg8^ 
< ft 9 , 



THOMSON 

* 

DERWENT 



[0016] 

By the way, the role of the above-mentioned 
automatic tracking pulse generator 8, is phase- 
locked in the 1 pixel. 

Therefore even when it can carry out the 
sample-and-hold of the center of the pixel unit 
of CCD output, it is unfixed whether by some 
scope length, it becomes the relationship which 
is shown in Figure 4 (a) and (b), or it becomes 
the relationship which is shown in a Figure 4 (c) 
and (d) from the difference of the amount of 
total delay. 

For example, since the item of addition and 
subtraction is clearly reversed from a series of 
formula mentioned above when becoming the 
relationship which is shown in a Figure 4 (c) and 
(d), normal color demodulation becomes 
impossible. 

The color reproduction property will 
aggravate remarkably. 
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[0017] 

In order to solve these problems, this applicant, 

Thing which detects a reference signal from 
solid-state image-pick-up element output, and 
was made to perform the reset action of a timing 
generator is proposed in Japanese-Patent- 
Application-No. 4-152116 gazette. 



[0018] 



Ml 



[PROBLEM ADDRESSED] 

As mentioned above, in the conventional 
image-pick-up device, when the phase shift of 1 
or more pixels happened to a sample-and-hold 
pulse, there was a trouble that the color 
reproduction property will aggravate 
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remarkably. 

And, the circuit for detecting a reference 
signal with technical means mentioned in the 
Japanese-Patent-Application-No. 4-1 52 1 1 6 
above-mentioned gazette for solving this is 
necessary. 

There is a trouble that the operation is also 
complicated. 



[0019] 

This invention was done in view of such a 
problem. 

It aims at providing the image-pick-up device 
which can prevent aggravation of the color 
reproduction property generated by the lag time 
of the signal resulting from the difference of the 
length of a cable etc. with simple and cheap 
constitution. 
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[SOLUTION OF THE INVENTION] 

In order to realize the objective of the above, 
the image-pick-up device by this invention, In 
the image-pick-up device equipped with the 
image pickup means which receives an optical 
image and converts optical information into an 
electrical signal, and image-processing means 
to process the output signal generated from this 
image pickup means while actuating this image 
pickup means, and to output an image signal, 
Above-mentioned image-processing means is 
equipped with color demodulation means, 
timing generating means to generate the first 
sample-and-hold pulse and the 2nd sample- 
and-hold pulse for performing color 
demodulation with this color demodulation 
means, and timing adjustment means to return 
the above-mentioned first sample-and-hold 
pulse and the above-mentioned 2nd sample- 
and-hold pulse to normal timing, and to send 
out to above-mentioned color demodulation 
means. 
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[EFFECT] 

Image pickup means receives an optical image 
and converts optical information into an 
electrical signal. 

While image-processing means actuates the 
above-mentioned image pickup means, the 
output signal generated from this image pickup 
means is processed, and an image signal is 
output. 

In this case, as for above-mentioned image- 
processing means, timing generating means 
generates a first sample-and-hold pulse and a 
2nd sample-and-hold pulse. 
Timing adjustment means returns the above- 
mentioned first sample-and-hold pulse and the 
above-mentioned 2nd sample-and-hold pulse to 
normal timing, and it is a sending to color 
demodulation means. 

The first sample-and-hold pulse and the 2nd 
sample-and-hold pulse which returned to the 
timing with this normal color demodulation 
means perform color demodulation. 
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[Example] 

Hereafter, the Example of this invention is 
demonstrated with reference to a drawing. 

A figure 1 thru Figure 4 is related with the first 
Example of this invention. 

Figure 1 is a block diagram showing the 
circuit constitution of an endoscope device. 
Figure 2 is a figure showing a system color-filter 
array in the order of a field storage color- 
difference line. Figure 3 is a block diagram 
showing the circuit constitution of a color 
demodulation circuit. A Figure 4 is a timing chart 
in which the color demodulation with respect to 
the output of CCD is shown. 
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In addition, in this first Example, 

The same number is attached into the same 
part as the part demonstrated by the above- 
mentioned PRIOR ART, and description is 
omitted into it. 

[0023] 

In this first Example, compared with the PRIOR 
ART demonstrated with reference to the above- 
mentioned figure 8. 

The point that the switch 14 which is timing 
adjustment means to replace the color 
demodulation pulse SHP-a and SHP-b 
generated by this timing generator 5 between 
the timing generator 5 and the color 
demodulation circuit 12, and to output to the 
color demodulation circuit 12 is provided has 
been the characteristic. 

[0024] 

Moreover the scope length distinction circuit 15 
is provided in the camera control unit 1 . 

This output is input into the selection terminal 
of the above-mentioned switch 14. 
That is, this scope length distinction circuit 15 
generates output depending on the kind of 
connected scope. 

For example, when there are 2 kinds of 
endoscopes, long and short, the terminal for 
distinction is provided to the not shown 
connector which is the connection part of an 
endoscope 2 and 1 part of camera control units, 
and the electric potential of the terminal is 
detected. 

The output of High (Hi) or Low (Lo) is taken 
out. 



[0 0 2 5] 



[0025] 

An effect of such a first Example is 
demonstrated. 

When connecting the endoscope of a certain 
scope length now, the relative relationship of 
CCD output in the output part of (gamma) circuit 
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9, and the color demodulation pulse generated 
by the timing generator 5, For example, it shall 
be shown in (c) and (d) of a Figure 4. 
At this time, the output of the scope length 
distinction circuit 15, if logic is made to adjust so 
that sample-and-hold pulse SHP-a and SHP-b 
may be replaced in a switch 14 Relative 
positional relationship of a hue pulse and the 
output of a (gamma) circuit after passing 
through a switch 14, It becomes thing which is 
shown in (a) and (b) of a Figure 4. 

Normal color demodulation can be performed 
in the color demodulation circuit 12. 



[0026] 

Next, when connecting the endoscope of 
another scope length, the relative relationship of 
CCD output in the output part of a (gamma) 
circuit 9 and the color demodulation pulse 
generated by the timing generator 5, For 
example, it considers as thing shown in (a) and 
(b) of a Figure 4. 

In this case if the output of the scope length 
distinction circuit 15 makes the logic which 
passes through a color demodulation pulse 
through as it is by the switch 14 adjust 
The relative positional relationship of a color 
demodulation pulse and the output of (gamma) 
circuit 9 after passing through a switch 14 
becomes thing which is similarly shown in 
Figure 4 (a) and (b). 

Normal color demodulation can be performed 
in the color demodulation circuit 12. 



[0027] 

Thus, corresponding to the endoscope of 
various scope length, it constitutes so that the 
relative positional relationship of a color 
demodulation pulse and the output of (gamma) 
circuit 9 after passing through a switch 14 may 
become a thing always normal. 
Thereby, color demodulation always normal 
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can be performed in the color demodulation 
circuit 12. 

[0028] 

In addition, if the difference of the amount of 
absolute delay of the endoscope of 1m of scope 
length and a 50m endoscope is considered, for 
example, it will become the difference for about 
5-6 pixel. 

However, since almost all real usage tops are 
uninfluential if it is a difference to this extent, in 
this first Example, detection and correction of 
the amount of absolute delay by scope length 
are omitted. 
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[0029] 

According to such a first Example, the scope 
length of the endoscope 2 connected to the 
camera control unit 1 changes variously. 

When the phase difference of CCD output 
and a color demodulation pulse shifts by the 
odd-number pixel, by replacing 2 kinds of color 
demodulation pulses by the switch 14, the 
relative positional relationship of CCD output 
and a color demodulation pulse can be returned 
normally, and normal color demodulation can be 
performed. 

Moreover, it is the very simple constitution of 
only having provided the scope length detector 
circuit 15 and the switch 14 which replaces a 
color demodulation pulse. 

Therefore a cost reduction can be achieved. 
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[0030] 

A figure 5 thru Figure 7 is related with the 
second Example of this invention. 

Figure 5 is a block diagram showing the 
circuit constitution of an endoscope device. 
Figure 6 is a timing chart in which the color 
demodulation with respect to the output of CCD 
is shown. A Figure 7 is the circuit diagram 
showing the other example of delay means. 
In this second Example, description is omitted 
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about it being the same as that of the above- 
mentioned first Example. 
Only a different part is mainly demonstrated. 

[0031] 

The point that this second Example differs from 
the above-mentioned first Example, A color 
demodulation pulse is not replaced by the 
above-mentioned switch 14. But it is the point 
which is made to switch the timing of H resetting 
of the timing generator 5 which generates this 
color demodulation pulse depending on scope 
length. 



[0032] 

H reset pulse output from the driving-pulse 
generator 3 as shown in Figure 5, 2 lines, the 
case where the delay means delay line 16 
which has the amount of delay for 1 pixel period 
is passed through, and when through is carried 
out as it is, without passing through a delay line, 
are provided. 

On the other hand, V reset pulse is passed 
through as it is. 

And, one side of these H reset pulses is chosen 
by the switch 17. 

H reset action of the timing generator 5 is 
performed. 

In addition, timing adjustment means 
comprises these delay line 16 and the switch 
17. 



[0033] 

And, the scope length distinction circuit 15 is 
provided in the camera control unit 1 also in this 
second Example. 

The switch of the above-mentioned switch 17 
is performed depending on the scope length 
which distinguished by this. 
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[0034] 

As shown in the above-mentioned figure 2, 
since the filter array is horizontally repeated per 
2 pixels, As shown in Figure 4 (c) and (d), a in 
the case where color demodulation pulse is 
shifted relatively, by the odd-number pixel with 
respect to CCD output. By delaying relatively 1 
more pixel color-separation demodulation 
pulse, this color demodulation pulse can be 
returned to a normal timing relationship. 

Moreover, it is clear also from the above- 
mentioned Figure 4 that it is equivalent to 
delaying a color demodulation pulse by one 
pixel replacing mutually sample-and-hold pulse 
SHP1, SHP2 which has 2 kinds as a result. 



[0035] 

Next, an effect of such a second Example is 
demonstrated. 

Suppose that (b) H resetting timing, and the 
(c) sample-and-hold pulse SHP1,(d) sample- 
and-hold pulse SHP2 with respect to CCD 
output, was the timing respectively which is 
shown in figure 6 for the delay by scope length, 
for example. 



[0036] 

When H reset pulse currently output from the 
driving-pulse generator 3 is told as it was to the 
timing generator 5 at this time, normal color 
demodulation cannot be performed like the 
case where it is shown in the above-mentioned 
Figure 4 (c) and (d). 
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[0037] 
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Then, logic of the output of the scope length 
distinction circuit 15 is reversed, a switch 17 is 
switched, and H reset pulse currently output 
from the driving-pulse generator 3 is input into 
the delay line 16. 

H reset pulse delayed by one pixel is output 
from this delay line 16 by this, and it inputs into 
the timing generator 5. 

H resetting starts this timing generator 5. 
Thus, also the output of the timing generator 5, 
will be behind for one clock. It can make the 
relationship which was shown in (e), (f) and (g) 
of Figure 6 and which can perform color 
demodulation normally. 



[0038] 

Thus if logic of the output of the scope length 
distinction circuit 15 is set up so that normal 
timing may be obtained, even if it connects the 
endoscope of what scope length, color 
demodulation can be performed normally. 



[0039] 

In addition, in this second Example, delay for 
one pixel was performed using the delay line. 

However, it may make it delayed with RC 
integration circuit shown in Figure 7 (A), D flip 
flop (D-FF) shown in Figure 7 (B). 



[0040] 

According to such a second Example, by 
delaying H resetting timing of the timing 
generator 5 by one pixel, the relative phase 
relationship of CCD output and a color 
demodulation pulse can be normalized, and the 
almost similar effect as the above-mentioned 
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[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
aggravation of the color reproduction property 
generated by the lag time of the signal resulting 
from the difference of the length of a cable etc. 
can be prevented with easy and cheap 
structure. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

A figure 1 thru Figure 4 is related with the first 
Example of this invention. 

Figure 1 is a block diagram showing the 
circuit structure of an endoscope device. 



[0 2] [FIGURE 2] 

y ^ K^Hfe^^I^^st Tne fi 9ure showing a system color-filter array in 
&7 -i T SttMIHo the order of a field stora 9 e color-difference line. 



[03] [FIGURE 3] 

■fe£H@&©08*|jdc£^-f"^ Tne block diagram showing the circuit structure 



of a color demodulation circuit. 



[04] 
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[FIGURE 4] 

The timing chart in which the color 
demodulation with respect to the output of CCD 
is shown. 



[H5] 



[FIGURE 5] 

A figure 5 thru Figure 7 is related with the 
second Example of this invention. 

Figure 5 is a block diagram showing the 
circuit structure of an endoscope device. 
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[FIGURE 6] 

The timing chart in which the color 
demodulation with respect to the output of CCD 
is shown. 



7] 



[08] 



h 
2 
4 
5 
1 
1 
1 
1 
1 



•CCD 

6 ••-x-f 7^ ^ 



[FIGURE 7] 

The circuit diagram showing the other example 
of delay means 

[FIGURE 8] 

The block diagram showing the circuit structure 
of the conventional endoscope device. 

[EXPLANATION OF DRAWING] 

1... camera control unit 
2... endoscope 
4...CCD 

5... timing generator 

12... color demodulation circuit 

14... switch 

15... scope length distinction circuit 
16... delay line 
17... switch 
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[FIGURE 3] 
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[FIGURE 6] 
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The component display of CCD output 

(a) Basic clock (timing generator input clock) 

(b) H resetting 

(e) Delay line output (H resetting) 
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[FIGURE 1] 
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Driving-pulse generator 
V resetting 
H resetting 
Timing generator 
CSD circuit 

Automatic tracking pulse generator 
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9 (gamma) circuit 

1 1 Encoder Irradiation -> Output 

1 2 Color demodulation circuit 

1 3 Synchronization circuit 

15 Scope length distinction circuit 

[BI2] [FIGURE 2] 
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[FIGURE 4] 
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[FIGURE 7] 
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[FIGURE 5] 



02/08/19 



25/34 



(C) DERWENT 



JP6-269404-A 



THOIVISON 

4^ 

DERWENT 




3 Driving-pulse generator 

5 Timing generator 

7 CSD circuit 

8 Automatic tracking pulse generator 

9 (gamma) circuit 

11 Encoder Irradiation -> Output 
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1 2 Color demodulation circuit 

13 Synchronization circuit 

15 Scope length distinction circuit 

16 Delay line 



[El 8] [FIGURE 8] 
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V resetting 
H resetting 

Timing generator 

CSD circuit 

Automatic tracking pulse generator 
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9 (gamma) circuit 

11 Encoder Irradiation -> Output 

12 Color demodulation circuit 

13 Synchronization circuit 



[AMENDMENTS] 



[«W 0] W5¥5^70 [Filing date] May 7th, Heisei 5 
l^ffiMiE 1 ] [Amendment 1] 



|H® [Document for Amendment] Drawing 
[H l [Item to be amended] Figure 1 

[Method of amendment] Alteration 

[Content of amendment] 
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[FIGURE 1] 
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Driving-pulse generator 
V resetting 
H resetting 

Timing generator 

CSD circuit 

Automatic tracking pulse generator 
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9 (gamma) circuit 

11 Encoder Irradiation -> Output 

1 2 Color demodulation circuit 

13 Synchronization circuit 

15 Scope length distinction circuit 

[ 2 ] [Procedural Amendment 2] 

[ffiIE*rtMKg£l Bffi [Document for Amendment] Drawing 

[ffiaE^J^SS^] 0 5 [Item to be amended] Figure 5 
[ffilE^^] l£lL [Method of amendment] Alteration 

[MlEl*l^] [Content of amendment] 

[H5] [FIGURE 5] 
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3 Driving-pulse generator 

5 Timing generator 

7 CSD circuit 

8 Automatic tracking pulse generator 

9 (gamma) circuit 

1 1 Encoder Irradiation -> Output 
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1 2 Color demodulation circuit 

13 Synchronization circuit 

15 Scope length distinction circuit 

16 Delay line 
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